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TEMPERATURE-DETECTING SYSTEM AND
TEMPERATURE-DETECTING METHOD

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a detecting system and a
detecting method, and especially relates to a temperature-
detecting system and a temperature-detecting method.

2. Description of Prior Art

A data center comprises a lot of computers and machines.
The data center needs to handle a lot of data. Therefore, the
data center 1s often overheated 11 there 1s no good temperature
detection and air condition. The computers and machines 1n
the data center will be damaged easily when the data center 1s
overheated.

The conventional temperature-detecting method for data
center 1s to arrange a plurality of temperature sensors in the
air-outlet and air-inlet of the cabinet 1n the data center. The
temperature sensors are cascaded connected to a sensor hub
alter the temperature sensors are arranged. Therefore, the
temperature data detected by the temperature sensors are sent
from the temperature sensors to the sensor hub in polling
mannet.

The disadvantages of the conventional temperature-detect-
ing method mentioned above are as following.

1. The temperature sensors are required, and the layouts of
the temperature sensors are required as well. Therefore, the
problem of communication interference 1s raised.

2. The temperature data 1s not sent instantly because the
temperature data detected by the temperature sensors are sent
from the temperature sensors to the sensor hub 1n polling
mannet.

3. The energy consumption of the temperature sensors
ex1sts because the temperature sensors are required.

4. To measure the temperature of a mass of locations 1s
difficult because the temperature sensors are required (the

more the temperature sensors, the worse the disadvantages
1-3 mentioned above).

SUMMARY OF THE INVENTION

In order to solve the above-mentioned problems, an object
of the present invention 1s to provide a temperature-detecting
system.

In order to solve the above-mentioned problems, another
object of the present invention 1s to provide a temperature-
detecting method.

In order to achieve the object of the present invention
mentioned above, the temperature-detecting system of the
present invention 1s arranged 1n a data center to momitor the
temperature of the data center. The temperature-detecting,
system comprises a plurality of detected-objects arranged 1n
a plurality of cabinets in the data center, an infrared 1image-
detecting apparatus arranged corresponding to the detected-
objects, and an 1mage-processing apparatus electrically con-
nected to the infrared image-detecting apparatus. The
infrared 1mage-detecting apparatus derives a lens-frame
image. The locations of the detected-objects required tem-
perature detection in the lens-frame 1image are obtained by the
image-processing apparatus. The color of the locations of the
detected-objects required temperature detection 1n the lens-
frame 1mage are analyzed by the image-processing apparatus
to derive related temperature data. Moreover, the data corre-
sponding to the shape of an edge of the detected-object 1s
memorized 1n the 1mage-processing apparatus, so that the
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lens-frame 1mage 1s compared by the image-processing appa-
ratus to decide the locations of the detected-objects required
temperature detection.

In order to achieve the other object of the present invention
mentioned above, the temperature-detecting method of the
present invention 1s applied to a data center to monitor the
temperature of the data center. The temperature-detecting
method comprises following steps. An infrared 1mage-detect-
ing apparatus derives a lens-frame 1mage. The locations of a
plurality of detected-objects required temperature detection
in the lens-frame 1image are obtained by an image-processing
apparatus. The color of the locations of the detected-objects
required temperature detection in the lens-frame 1mage are
analyzed by the image-processing apparatus to derive related
temperature data. Moreover, the detected-objects are
arranged 1n a plurality of cabinets in the data center. The data
corresponding to the shape of an edge of the detected-object
1s memorized in the image-processing apparatus, so that the
lens-frame 1mage 1s compared by the image-processing appa-
ratus to decide the locations of the detected-objects required
temperature detection.

The efficiency of the present invention is to arrange the
temperature-detecting system easily and quickly, and detect
the temperature ol a mass of detected-points quickly.

BRIEF DESCRIPTION OF DRAWING

FIG. 1 shows a block diagram of the temperature-detecting,
system of the present invention.

FIG. 2 shows a diagram of an embodiment of the detected-
object.

FIG. 3 shows a diagram of an embodiment of the lens-
frame 1mage.

FIG. 4 shows a flow chart of the temperature-detecting
method of the present invention.

FIG. § shows a block diagram of another embodiment of
the temperature-detecting system of the present invention.

FIG. 6 shows a flow chart of another embodiment of the
temperature-detecting method of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

FIG. 1 shows a block diagram of the temperature-detecting,
system of the present invention. The temperature-detecting
system 10 of the present invention comprises a plurality of
detected-objects 102, an inirared image-detecting apparatus
104, and an image-processing apparatus 106. The 1image-
processing apparatus 106 comprises an image-analyzing unit
110 and an error correction unit 112.

In an embodiment, the temperature-detecting system 10 1s
arranged 1n a data center 20 to momitor the temperature of the
data center 20. The detected-objects 102 are arranged 1n a
plurality of cabinets 202 1n the data center 20 (as shown 1n the
FIG. 3).

The infrared 1image-detecting apparatus 104 1s arranged
corresponding to the detected-objects 102. The image-pro-
cessing apparatus 106 1s electrically connected to the infrared
image-detecting apparatus 104. The image-analyzing unit
110 1s electrically connected to the infrared image-detecting
apparatus 104. The error correction unit 112 1s electrically
connected to the image-analyzing unit 110.

The error correction umt 112 1s used to set the parameters
ol the error correction, so that effects caused by differences
among the detected-objects 102 are reduced. The infrared
image-detecting apparatus 104 could be an 1nirared camera.

FIG. 2 shows a diagram of an embodiment of the detected-
object. The substrate of an edge 1022 of the detected-object
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102 1s aretlective substrate (for example a glass or an acrylic),
so that the location of the detected-object 102 1s recognized
casily. The substrate of an 1nner 1024 of the detected-object
102 1s a substrate which manifests the temperature of the
environment (for example an electrical tape), so that the tem-
perature ol the environment 1s manifested by the detected-

object 102 easily.

Firstly, the infrared image-detecting apparatus 104 derives
a lens-frame 1mage. FIG. 3 shows a diagram of an embodi-
ment of the lens-irame 1mage. Two rows of the cabinets 202
and the detected-objects 102 are shown in the lens-frame
image derived by the infrared image-detecting apparatus 104.

Then, the locations of the detected-objects 102 required
temperature detection 1n the lens-frame 1mage are obtained
by the 1image-processing apparatus 106. For example, a user
watches the monitor of the infrared image-detecting appara-
tus 104, and selects the locations of the detected-objects 102
required temperature detection in the lens-frame 1image. Or
for example, the data corresponding to the shape of the edge
1022 of the detected-object 102 1s memorized 1n the image-
processing apparatus 106, so that the lens-frame 1mage 1s
compared by the image-processing apparatus 106 to decide
the locations of the detected-objects 102 required tempera-
ture detection.

Finally, the color of the locations of the detected-objects
102 required temperature detection 1n the lens-iframe 1image
are analyzed by the image-processing apparatus 106 to derive
related temperature data.

Before the image-processing apparatus 106 1s turned off,
the locations of the detected-objects 102 required tempera-
ture detection 1n the lens-frame 1mage will be memorized in
the 1mage-processing apparatus 106. When the image-pro-
cessing apparatus 106 1s re-turned on, the 1image-processing
apparatus 106 analyzes the color according to the memornized
locations of the detected-objects 102 required temperature
detection in the lens-frame 1mage. In thus way, when the
image-processing apparatus 106 1s re-turned on, the analyzed
locations of the color 1n order to derive the relative tempera-
ture data will be the same as the locations memorized 1n the
image-processing apparatus 106.

A caution 1s sent out from the 1mage-processing apparatus
106 11 the actually detected locations of the detected-objects
102 required temperature detection are different from the
setting locations memorized 1n the image-processing appara-
tus 106. For examples, a new detected-object 102 1s added, or
anyone of the detected-objects 102 1s removed, or anyone of
the detected-objects 102 1s moved too much. A buzzer or a
light-emitting diode could be arranged in the 1mage-process-
ing apparatus 106 to send out the caution.

FIG. 5 shows a block diagram of another embodiment of
the temperature-detecting system of the present mvention.
The temperature-detecting system 10 of the present invention
comprises a plurality of detected-objects 102, an infrared
image-detecting apparatus 104, an image-processing appara-
tus 106, and a temperature-processing apparatus 108. The
image-processing apparatus 106 comprises an image-analyz-
ing unit 110 and an error correction unit 112.

The advantages of the temperature-detecting system 10 of
the present invention are as following.

1. It 1s easy to arrange because the temperature sensors are
not required, and the layouts of the temperature sensors are
not required, either. Therefore, there 1s no problem of com-
munication interference.

2. The temperature data 1s derived real-time because the
temperature of all of the detected-objects 102 will be ana-
lyzed by the image-processing apparatus 106 1n a short time.
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3. The energy consumption of the temperature sensors does
not exist because the temperature sensors are not required.

4. It 1s able to measure the temperature of a mass of loca-
tions.

FIG. 4 shows a tlow chart of the temperature-detecting
method of the present mvention. The temperature-detecting,
method of the present invention comprises following steps.

S02: An infrared image-detecting apparatus derives a lens-
frame 1mage. FIG. 3 shows a diagram of an embodiment of

the lens-frame 1image.

S04: The locations of a plurality of detected-objects
required temperature detection 1n the lens-frame 1image are
obtained by an 1image-processing apparatus. For example, a
user watches the monitor of the infrared 1image-detecting
apparatus, and selects the locations of the detected-objects
required temperature detection in the lens-frame 1image. Or
for example, the data corresponding to the shape of an edge of
the detected-object 1s memorized 1n the 1mage-processing,
apparatus, so that the lens-frame 1mage 1s compared by the
image-processing apparatus to decide the locations of the
detected-objects required temperature detection.

S06: The color of the locations of the detected-objects
required temperature detection in the lens-frame image are
analyzed by the image-processing apparatus to derive related
temperature data.

S07: The parameters of the error correction are set, so that
elfects caused by differences among the detected-objects are
reduced.

In an embodiment (refer to FIG. 1 and FIG. 3), the tem-
perature-detecting method 1s applied to a data center 20 to
monitor the temperature of the data center 20. The detected-
objects 102 are arranged 1n a plurality of cabinets 202 1n the
data center 20. The infrared 1mage-detecting apparatus 104
could be an infrared camera.

FIG. 6 shows a tlow chart of another embodiment of the
temperature-detecting method of the present invention. The
temperature-detecting method of the present ivention com-
prises following steps.

S02: An infrared image-detecting apparatus derives a lens-
frame 1mage. FIG. 3 shows a diagram of an embodiment of
the lens-frame 1mage.

S04: The locations of a plurality of detected-objects
required temperature detection 1n the lens-frame 1image are
obtained by an 1image-processing apparatus. For example, a
user watches the monitor of the infrared 1mage-detecting
apparatus, and selects the locations of the detected-objects
required temperature detection in the lens-frame 1image. Or
for example, the data corresponding to the shape of an edge of
the detected-object 1s memorized 1n the 1mage-processing,
apparatus, so that the lens-frame 1mage 1s compared by the
image-processing apparatus to decide the locations of the
detected-objects required temperature detection.

S06: The color of the locations of the detected-objects
required temperature detection 1n the lens-frame 1image are
analyzed by the image-processing apparatus to derive related
temperature data.

S07: The parameters of the error correction are set, so that
clfects caused by differences among the detected-objects are
reduced.

S08: The temperature data 1s sent from the 1mage-process-
ing apparatus to a temperature-processing apparatus to regu-
late the temperature after the temperature data 1s derived by
the image-processing apparatus. For example, 11 the tempera-
ture of the detected-objects 1n somewhere 1s too high, the
temperature over there will be cooled down by the air condi-
tioner.
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Although the present imvention has been described with
reference to the preferred embodiment thereof, 1t will be
understood that the invention 1s not limited to the details
thereol. Various substitutions and modifications have been
suggested 1n the foregoing description, and others will occur
to those of ordinary skill in the art. Theretfore, all such sub-
stitutions and modifications are intended to be embraced
within the scope of the invention as defined 1n the appended
claims.

What is claimed 1s:

1. A temperature-detecting system arranged 1n a data center
to monitor the temperature of the data center, the temperature-
detecting system comprising:

a plurality of detected-objects arranged 1n a plurality of
cabinets 1n the data center, all of the detected-objects
having the same shape;

an infrared image-detecting apparatus arranged corre-
sponding to the detected-objects, the infrared 1mage-
detecting apparatus shooting all of the detected-objects
at the same time; and

an 1mage-processing apparatus electrically connected to
the infrared 1image-detecting apparatus,

wherein the infrared 1image-detecting apparatus derives a
lens-frame 1mage; wherein the lens-frame 1mage com-
prises the locations of all of the detected-objects;
wherein 1n the lens-frame 1mage, the locations of some
ol the detected-objects are selected to detect temperature
while the locations of the other detected-objects are not
required to detect temperature; wherein the locations of
the detected-objects required temperature detection in
the lens-frame 1mage are obtained by the image-process-
ing apparatus; wherein only the color of the locations of
the detected-objects required temperature detection in
the lens-frame 1mage are analyzed by the 1mage-pro-
cessing apparatus to derive related temperature data;
wherein the data corresponding to the shape of an edge
of the detected-object 1s memorized in the 1image-pro-
cessing apparatus, so that the lens-frame image 1s com-
pared by the image-processing apparatus to decide the
locations of the detected-objects.

2. The temperature-detecting system 1n claim 1, wherein
the 1mage-processing apparatus comprises an image-analyz-
ing unit electrically connected to the infrared image-detecting
apparatus.

3. The temperature-detecting system in claim 2, wherein
the 1mage-processing apparatus further comprises an error
correction unit electrically connected to the image-analyzing
unit, wherein the error correction unit 1s used to set the param-
cters of the error correction, so that effects caused by differ-
ences among the detected-objects are reduced.

4. The temperature-detecting system in claim 3, wherein
the substrate of the edge of the detected-object 1s a reflective
substrate.

5. The temperature-detecting system 1n claim 4, wherein
the substrate of an 1inner of the detected-object 1s a substrate
which mamifests the temperature of the environment.

6. The temperature-detecting system in claim 5, wherein
the reflective substrate 1s a glass or an acrylic, and wherein the
substrate which manifests the temperature of the environment
1s an electrical tape, wherein the infrared 1image-detecting
apparatus 1s an infrared camera.

7. The temperature-detecting system in claim 6, wherein
when the 1mage-processing apparatus 1s re-turned on, the
image-processing apparatus analyzes the color according to
the locations of the detected-objects required temperature
detection 1n the lens-frame 1mage memorized before previous
turn-oil to derive related temperature data.
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8. The temperature-detecting system in claim 7, wherein a
caution 1s sent out from the image-processing apparatus if the
actually detected locations of the detected-objects required
temperature detection are different from the setting locations
memorized 1n the 1mage-processing apparatus.

9. The temperature-detecting system 1n claim 8, further
comprising a temperature-processing apparatus electrically
connected to the image-processing apparatus.

10. The temperature-detecting system 1n claim 9, wherein
the temperature-processing apparatus 1s an air conditioner or
an exhaust fan.

11. A temperature-detecting method applied to a data cen-
ter to monitor the temperature of the data center, the tempera-
ture-detecting method comprising following steps:

a. dertving a lens-frame 1mage by an infrared image-de-

tecting apparatus;

b. obtaining the locations of a plurality of detected-objects
required temperature detection 1n the lens-frame 1mage
by an 1mage-processing apparatus; and

c. only analyzing the color of the locations of the detected-
objects required temperature detection 1n the lens-frame
image by the image-processing apparatus to derive
related temperature data,

wherein the detected-objects are arranged 1n a plurality of
cabinets in the data center; wherein 1n the step b, the data
corresponding to the shape of an edge of the detected-
object 1s memorized 1n the image-processing apparatus,
so that the lens-frame 1mage 1s compared by the image-
processing apparatus to decide the locations of the
detected-objects; wherein all of the detected-objects
have the same shape; wherein 1n the step a, the infrared
image-detecting apparatus shoots all of the detected-
objects at the same time; wherein 1n the step a, the
lens-frame 1mage comprises the locations of all of the
detected-objects; wherein in the step a, 1n the lens-frame
image, the locations of some of the detected-objects are
selected to detect temperature while the locations of the
other detected-objects are not required to detect tem-
perature.

12. The temperature-detecting method 1n claim 11,
wherein the substrate of the edge of the detected-object 1s a
reflective substrate.

13. The temperature-detecting method 1n claim 12,
wherein the substrate of an mner of the detected-object 1s a
substrate which mamifests the temperature of the environ-
ment.

14. The temperature-detecting method 1 claim 13,
wherein the reflective substrate 1s a glass or an acrylic, and
wherein the substrate which manifests the temperature of the
environment 1s an electrical tape.

15. The temperature-detecting method 1 claim 14,
wherein the infrared image-detecting apparatus 1s an infrared
camera.

16. The temperature-detecting method 1n claim 13, further
comprising:

d. setting the parameters of the error correction, so that
elfects caused by differences among the detected-ob-
jects are reduced.

17. The temperature-detecting method i claim 16,
wherein when the 1mage-processing apparatus 1s re-turned
on, the i1mage-processing apparatus analyzes the color
according to the locations of the detected-objects required
temperature detection in the lens-frame 1mage memorized
betore previous turn-oilf to derive related temperature data.

18. The temperature-detecting method 1 claim 17,
wherein a caution 1s sent out from the image-processing appa-
ratus 1 the actual detected locations of the detected-objects




US 9,091,592 B2
7

required temperature detection are different from the setting
locations memorized in the 1mage-processing apparatus.
19. The temperature-detecting method 1n claim 18, further
comprising:
¢. the image-processing apparatus sending the temperature 3
data to a temperature-processing apparatus to regulate
the temperature aiter the temperature data 1s dertved by

the 1mage-processing apparatus.
20. The temperature-detecting method 1 claim 19,

wherein the temperature-processing apparatus 1s an air con- 10
ditioner or an exhaust fan.
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